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Among the areas of activity in which the Western Deve lopment 
Division (WDD) found itself involved as early as late 1955 were 
those of ballistic missile "product improvement," advanced ballistic 
missile Weapon systen study, and intensive thinking about potential 
space programs beyond ws 117L. In general this involvenent was the 


specific mission, Gradually found that mission expanded into follow. 
On missile and space activities. Although Air Force and ARDC direc. 


tives specified that the mission of the Division vas reorientation 


WDD for furthering these Complex programs rendered vork in more 
advanced areas almost inevitable, | 

To establishing the original ATLAS, TITAN and THOR programs, 
Possibilities for product improvement of vations missile subsystems 


AT 3 YEAR INTERVALS, 
D AFTER 12 YEARS, 


, Evolution Missile and Space Program | 


sm Componente Decame evident as soon as engineering detaiie vere 
¢xamined and test hardware wag Produced. Indeed, the recommendations 
of the Strategic Missiles Evaluation Comittee (smec) in February 1954 


made by the Guided Missile Research Division (GMRD) and by the missile 


However, because of the urgency of the ICBM/IREM Program, the 
incorporation of bellistic missile improvements had to be weighted 


. soniost the overriding requirement for earliest eratiatiittr ot 


Operational missiles, The time and effort required for reorienting 
snd accelerating the ATLAS progran, tor selecting contractors and 
forming management relationships, for initiating the TITAN and THOR 


emount of work which the Division could undertake in such areas was 
Severely limited. Indeed, the prevalent (1955457) Headquarters ARDC 
attitude tovard WDD activity in the advanced missile and space areas 
“ypeane Yo Rave limited any sssigments in these areas and to have 
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cON DENTE |e Missile and Space Program 


Gevelopment of the initial ICEM and Trav,” 
| In the fiela of space development, General Schriever's mission 
_ Sepensibslity was lintted to WE LI7L, the Advanced Recomad geance 
System, which wag in the process of transfer to the Division by direc. 
tion of General Power in late 1955. The reason usually advanced for 
this this “Tenster was that WS 1171, depended upon the ATLAS progren 
for boosters; therefore its development Management should be tied 
to that program. From early 1956, when the Division took over the 
WS 1271 Program until 1958, this project vas carried out at a far 
lower level of priority than that of the ballistic missile program, 
It did not Possess expediting Procedures similar to the Gillette 


stressed the Division's role as being limited in time and scope to the 


ty 
investigation or qr Phase Of a contimming TEMS prose ot as 
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Yet in spite or attention primarily focused on the heeds of ATLAS, 
there was, begiming in 1955, active Division and GMRD recognition of 


Msi Of the Board, ant other nenbers incluled Betgutier desarate 


1, I. Davis, D. R. Ostranter, J, 3, Holtoner, Ve Re Haugen of ARDC ana 


Ce. H. Mitchell of AM. It Colonel K, D, Vandayberg served as Recorder 
for the Board, tn his activity os a menber of the Board, General 


Missile and Space Program 


ty Mr. As F. Donovan and personnel of his GMRD element, 

Duting 1955 this Board stulied the guided missiles area, noted 
serious Air Force deficiencies, and reported that further euphasis 
shoula be placed on guided missile develoment. | However, it recom. 
mended that a guided missile center not he established; instead, 
that steps be taken to elevate missile veapon systen management under 
® Deputy Commander for Systems, and that Vigorous steps be taken to 


After reviewing this and follow-on reports on the same subject, 
General Pover directed that the Board continue its activity and consider 


development programs, * The Air Council was briefed on the results of 
this second study early in 1956, at which time the Board recommended 
creation of a ballistic missile and space center, possibly at Holloman 
Air Force ‘Base: or at some alternate location, 


“In the same general area, Ettery Group recommended that the Holloman 
area be the site of an Institute of Space Technology, Colonels Jo: 

« Mitchell, Sidney K, Wold, Edwards A, Kane, Theodore 3, Holliday, - 
Charles A, Masson, USAF Reserve, Establishment of an Institute for 


Space’ Flight Technology, Baltimore, Mi, 22 A 22 August 1950, 
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bn Missile and Space Program 


Tn the fall of 1955 Generel Power established ® series of ARDC 
Long Range Planning Committees ag a follow-up to the Yates' Board's 
activities and to provide long range technical estimates and planning 
in the various technical areas, Among these Was & Guided Missiles and 
Space. Vehicles Committee, Again Generals Yates, Schriever, Davis, 
Haugen, Holtoner and Ostrander were the Committee members, | 


Missiles, Satellites and Space Vehicles 1956-1976," prepared by 


Colonel lawrence D. Ely, Assistant’ for Technical Divisions, under 


Colonel Charles H, Terhune, Jr., Deputy Commander, Technical Operations, 
This study, which drew cn material from WDD, Mr. Donovan's GMRD 


element, the RAND Corporation and Holmes and Nerver, Ince, presented 


missile ang space area, 

in surveying the over-al11 development situation in the Air Force, 
the Ely study pointed out. some of the Problems which faced development 
Sgencies undertaking work in new areas, In particular it appeared — 
that research progress in areas such as missiles ang space lagged 
woefully behind the needs of the design engineer, One factor seemed 
N0 De tat « develoyment project or system ted to be ayqroved beter, 
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Venus, or Mars, . 
The study notea that the RAND Corporation had presented studies 


develorment: ! for example, an ATLAS, series "B" with its General 


Electric guidance and a second stage VANGUARD second stage. RAND also 
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a, Missile and Spece Program 


lunar and patellite vehicles,® | : : 

Pointing out that the ballistic missile progran emphasized early 
operational capability rather than optimm design or devel 
improvement, the Ely study of October 1956 emphasized the developments 
which vere possible in range, propulsion, fuels, structures and warheads, 
@nd in guidance accuracy, Forseeing that in satellite development. a 
similar emphasis on early operations! capability could arise, the 
“My Pointed out that research could be started tn such areas as 
recoverable satellite or reentry. bodies, possibly using retrorockets 
and parachute recovery as a feasible step leading to manned satellites.” 

The study presented a series of diagrams (opposite pages), vhich | 
Gepicted technical estimates of viet could ‘be done in space flight for = 
the next twenty years. It also made recommendations concerning | 
Special areas of investigation and development which should be under- 
‘aken in sero-thermodynamics, guidance and control, navigation, 
Propulsion ang Space medicine areas, Activity in many of these areas 


Was underway, but in widely separated locations and with varying 


priorities, . 


Breparation of the Report of the ARDC Guided Missile and Space Vehicle 


Committee, which was Presented to Lt General Power in late 1956, 
The group made vigorous recommendations concerning Air Force expansion 
of facilities end laboratories to meet the needs of the space age. 7° 


oo “y ee 


Evolution Missile @nd Space Progran 


Another, Prepared by the Guided Missile Division of the Ramo- 
Wooldridge Corporation in February 1957, considered the technical 


(Sesser Gud develoment needs, the instrmentation ant facilities, 


and the management concept for euch a guided missile center. This 


. caster study, Greyared unler « coutract issued ty the Holloman ids 


Develewment Center, was based on the assumption that much a center 


world be loowted tn he selioun Ais Force Duethite taade Pores ; 


Serelomment, snd the research and develoment requruments nested 


* support advanced missile ani spece programs, 


space research and development, Tt suggested that WDD was the 
organization best emnipped to take on mnagenent of future space 
Weapons, including follow-on ballistic missiles, Earth satellites, 
ant other mpece vehicles, until much a guided uisetie tenter eo, 
be established, 23 | 


 ICEM development, ‘using staging techniques, In support of these 
‘activities the report aid out en R and D Program’ to support such 


objectives, This program was to be carried out in Propulsion, 


One result of this Division activity in advanced missile and 
Space thinking during 1956 was the recognitian and conviction on 
st Prt cf Division statt menbera thet such work sbowlA be sup 


ported and undertaken as soon as possible 

mts conviction was probably best expressed in a speech, "Icny . 
* SYP Toward Space Conquest” given ty Major General Bernard A, 
Schriever before an Astronautics Symposium at San Diego, California, 
on 19 February 1957, Pointing out that the ICBM development program 
Brovided the means of unmanned (and later manned) space conquest, he 
shested thet in the long rm our enfety as a nation might depend 


0M achieving "space superiority," since the battles of the future 


may involve "space" rather than sea or air, Space programs would 
require spending some fraction of our national resources, They 
could start with artificial marth satellites and instrmented 


mena ae tte Mn ne lle oe pean « SSO me ek i a aiid at 


by the publication in late 1957 of an Advanced Weapon | System Study 
by the Space Technology laboratories, Incorporated (formerly GuRD), 
This study, which drew heavily on 195557 work and studies under- 


‘taken for the Division, for the ARDC Long Range duidea Missiles 


and Space Vehicles Committee, and for the Holloman Air Development 


ballistic missiles, satellites, and other Space vehicles, 


ee ee 
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hn imal version of Pert T of the staly, eventaally inom as 
Advanced Weapon Systen | Stay, Final: Report » Fert I, A Pilot stuay 
SE Aranced Palliztic Mtsstien,” ves not available formally until 


became the basis for bresentations to ARDC, the Scientific Advisory 


| Nomitine to the Secretary of the Afr orce, ant to Heatgariers 


USAF in December 1957, 


3 


- Although the content 
of these briefings varied, in general they includea sections on bal. 


In the first category, product improvements on THOR, ATLAS, and 
TITAN encompassed programs for significentiy increased range and pay- 
load, lighter veight, ablation type reentty bodies, higher yiel4 warheads : 
precision Guidance, automation, and simplification of components. Asa 
part of product improvement the Division also advocated the potential of 
an AFEMD-conceivea* three-stage solia Propellant missile (then caliea 
Weapon systen "q", later MINUTEMAN), to be achieved by taking advantage 
of state of the art advances in. soli propellants, guidance, varheads, 
and reentry techniques, : — 

In the realm of space programs AFEMD Pointed up Air Force needs 
for reconnaissance and communications satellites, a manned space flight 


Schriever and his staff was that the current ‘Generation of ballistic 
missiles (THOR, ATLAS ana TITAN) and their guidance systems were 


"BY Colonel Edvard N. Hall. See other Division historical material for 
information on the background of MINUTEMAN, 
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instrumentation ( including those for manned space flight) and for 
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adequate or adaptable to space missions of primary interest for the 


- next ten years. The most important. need was additional stages which 


could be used as building blocks in combinations, Also, immediate _ 
action was recommended to define and develop space payloads and 


concentrated research and technical development programs on critical 
problems and basic space phenomena, 16 
These AFBMD ‘presentations 2 founded upon extension of established 


programs, became ‘the basis for satellite Proposals and space Probes, 
as well as for foliov-on ballistic. missiles such 8s MINUTEMAN, Recom- 


mendations made were made on the basis of sound and realistic evalua- 


‘tion of what could be done. They played an important role in the 


assignment of follow-on ballistic missile responsibility, and of 
responsibility for selected space systems to the Division in early 
1958.27 Likewise, many of these Proposals became the basis for 
Division programs undertaken for ARPA or NASA beginning in 1958, 

This brief review of AFEMD activities in space and advanced 
ballistic missiles prior to and immediately after Sputnik may be 
summarized by pointing out that under its original instructions the 
Division had no direct mission or responsibility in either of these 
areas, Yet, because of the nature of the mission and the recognized 


*as an exemple of the specific advanced missile and space proposals . | 


and their range, see "Briefing Chart Book, USAF Scientific ey 
Committee Meeting at AFEMD," 16-17 December aad (SECRET, RD 


studies were presented to various ARDC and Hq USAF Personnel, and to 
such organizations as the Scientific Advisory Board to the Chie? of 


The U.S.S.R. Sputniks of October anf 3 November 1957 created 


an immediate demand for acceleration ¢ work in these areas. ‘he 
initial reaction to the Sputnike ranged ‘from consternation and a 


feltneed to match the Russians &8 quickly as possible » to searching 
examinations of the "how" and "why" of Sputnik, and of national 


failure to be first. In the October atmosphere of confusion and 


consternation many plans were presented to Public and military 
officials. In this climte 1t became the Division's task to prepare 
and present an achievable Space program to the Air Force; ® program 
which was based on solidly, firmly established management principles 
tested in the ballistic missile program, on available ballistic missile 
booster hardware » 8nd on experience with time-phased program possibi- 


-lities and realistic required program funding, From such presentations, 


made informally in the last two months of 1957 and early 1958, originated 
the Air Force, and to a large extent, Department of Defense and civilian 


space programs of 1958, 


“They were used in the preparation of the Special Report Concerning . 
Space Technology, Produced by the ARDC Guided Missile and Space 
Special Report 
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6s Ibid. ; 
Te RAND RM 1720, General Rep on the Lumar Instrument Carrier, 
8. Ibid. 


9. Ibid. 


10. Draft copy, Research and Dev mt of Guided Missiles ani 


Le "Feasibi1ity sty for & Guided Missile Development Center," 


August 1956 ( 
12, GMRD, Rew Corp. Study of Technical Programs and nt 
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ST (Gecuery— “S tsihe Center 


13¢ Ibid. 
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For an example of the contents of one such briefing, see 
“Briefing Chart Book, USAF Scientific Advisory Committee 
Meeting at AFEMD, 16-17 December 1957" (SECRET RD, WDPCP 57-9) 
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